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Introduction
The cowpea is widely cultivated in semiarid regions, with emphasis on the Brazilian semiarid region, the main producing region of the world, where it is one of the main components of the diet in this region (LIMA et al., 2007) .
Nevertheless, the semi-arid region faces serious problems with water and soil salinity, a limiting factor for crop development, including cowpea, which tolerates irrigation with saline water of up to 3.3 dS m -1 and soil salinity (Ayers & Westcot, 1999) , and the available water sources, especially the underground ones, besides many agricultural areas of the region, may present salinity similar to or higher than these values (Medeiros et al., 2003) .
Saline stress is one of the main environmental stresses that negatively affect plant growth and metabolism attributed to the osmotic effect caused by the reduction of external water potential and to the ionic effect caused by the accumulation of ions in plant tissues (Esteves & Suziki, 2008; Munns & Tester, 2008; Taiz & Zeiger, 2013) . Among the negative effects promoted by saline stress, the reduction of photosynthetic activity stands out as one of the most limiting to the crops (Neves et al., 2009; Silva et al., 2014; Souza et al., 2011 , Taiz et al., 2004 , or to restrictions on photochemical activity, leading to reductions in the potential quantum efficiency of photosystem II (Praxedes et al., 2010; Com. Sci., Bom Jesus, v.9, n.4, p.668-679, Oct./Dec. 2018 al., 2014; Souza et al., 2011) .
Numerous practices aimed at mitigating the deleterious effects of saline stress in plants are being studied. Among these practices, we mention the management of fertilization using fertilizers that favor the absorption of nutrients by the plants in conditions of salinity (Silva et al., 2011) . Phosphorus (P), an essential element for plants due to its performance in root growth, fruit maturation, grain formation, fruit and fiber formation and plant vigor, can be highlighted.
However, plants with P deficiency present low net photosynthetic rates, since phosphorus is the fundamental for this process to occur, as well as reductions in the number and size of the leaves, consequently in the photosynthetically active area. It is worth mentioning that phosphorus at adequate levels increases aerial dry matter production, pod number and seed mass in bean culture, being determinant in crop productivity, possibly due to the increase in the photosynthetic rate (Cruz et al., Zucareli et al., 2010) .
The objective of this study was to study the influence of phosphate fertilization on the morphological and physiological components of cowpea plants irrigated with salinized water during the vegetative and reproductive phase.
Material and Methods
The research was carried out in a Table 1) .
For fertilization, the soil analysis and nutritional requirement of the crop were defined as established in the technical bulletin of fertilization recommendation for the state of Pernambuco (Cavalcanti et al., 2008 The solution waters used in irrigation were prepared with the addition of sodium chloride NaCl, which makes up 70% of salt ions in water sources used for irrigation in small properties in the Brazilian Northeast (Medeiros et al., 2003) .
In the preparation of the irrigation water, with several saline concentrations, the equivalent ratio between the electrical conductivity of water The data were submitted to analysis of variance by the 'F' test up to the 5% probability level, in the cases of significance, polynomial regression analyzes were performed for the salinity factor of the irrigation water, and for the phosphate fertilization factor was applied the Tukey averages test, both at the 5% probability level, with the aid of the statistical software SISVAR ® (Ferreira, 2011) .
Results and Discussion
Vegetative phase Figure 2E ).
This result indicates that cowpea plants tried to adapt to saline stress conditions, however, the pressure exerted by stress at levels higher than this directly affected the physiology of the plant.
Possibly the high accumulation of salts in the soil, restricted the availability of water to the plants, considering that the loss of water by the plants is regulated by the activity of the guard-cells. In addition, the stomatal closure contributes to the reduction of the CO 2 assimilation rate, since there are restrictions in the chloroplast activity due to the lower availability of CO 2 in the environment (Ferraz et al., 2012; Silva et al., 2014) .
Also on the gas exchanges, a significant influence of the phosphate fertilization was observed under the cowpea plants, so that the plants that received more phosphorus obtained higher rates of CO 2 assimilation, greater stomatal conductance and transpiration rates, and instantaneous efficiency of the carboxylation, independent of the salinity level studied ( Figure   3A , B, C and D). On the other hand, the plants that received higher doses of phosphorus obtained greater accumulation of phytomass, independent of the salinity studied ( Figure 5B ). Under conditions of higher availability of phosphorus, the greater Com. Sci., Bom Jesus, v.9, n.4, p.668-679, Oct./Dec. 2018 (Esteves & Suzuki, 2008) . These effects cause low yields in variable fluorescence, luminous energy available for performing of photosynthetic activity, which in turn reduce the quantum yield of chlorophyll a, compromising photosynthetic activity (Praxedes et al., 2010; Silva et al., 2014; Souza et al. al., 2011) , as was also verified in this study.
Moreover, damage to the photosynthetic apparatus observed were consistent with those observed in the vegetative phase, which may plants.
Phosphate fertilization did not influence the chlorophyll a fluorescence of cowpea plants. 
Conclusions
Increased salinity of irrigation water reduced growth, photochemical activity, and phytomass accumulation of cowpea plants.
The higher doses of phosphorus resulted in higher vegetative growth and improvements in physiological responses, but these effects were independent of the salinity of the irrigation water.
The increase of phosphorus doses increased the photosynthetic activity of cowpea
